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BASE STATION, TERMINAL, SYSTEM AND
METHOD FOR DATA TRANSMITTING IN
TIME-DIVISION DUPLEX SYSTEM

TECHNICAL FIELD

The present document relates to the field of mobile com-
munication, and especially, to a base station, a terminal, a
system and a method for performing data transmission in a
Time Division Duplex (TDD) system.

BACKGROUND OF THE RELATED ART

A frame structure of a TDD mode of a Long Term Evolu-
tion (LTE) system (also called as a frame structure type 2) is
as shown in FIG. 1. In this kind of frame structure, a 10 ms
(307200 Ts, 1 ms=30720 Ts)-radio frame is divided into two
half-frames, each half-frame is 5 ms (153600 Ts) long. Each
half-frame contains 5 subframes with a length of 1 ms respec-
tively. The function of each subframe is as shown in Table 1,
wherein, D represents a downlink subframe used for trans-
mitting downlink signals. U represents an uplink subframe
used for transmitting uplink signals. An uplink subframe or a
downlink subframe is then divided into 2 0.5 ms-time slots. S
represents a special subframe, which contains 3 special time
slots, namely a Downlink Pilot Time Slot (DwPTS), a Guard
Period (GP) and an Uplink Pilot Time Slot (UpPTS). In an
actual system, a terminal will be informed of uplink/downlink
configuration indexes through broadcast message.

TABLE 1

Uplink/downlink configuration
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The resource allocation in the LTE system takes a Resource
Block (RB) as a unit, an RB occupies 12 Resource Elements
(REs) in a frequency domain, an RE occupies one Single
Carrier-Frequency Division Multiple Access (SC-FDMA)
symbol in a time domain, an RB occupies one time slot in the
time domain, that is, an RB occupies 7 SC-FDMA symbols
under the condition of normal Cyclic Prefix (CP) and occu-
pies 6 SC-FDMA symbols under the condition of extended
CP. A relation between the resource block and the resource
unit is as shown in FIG. 2.

In the LTE system, uplink/downlink data transmission can
use the Hybrid Automatic Repeat Request (HARQ) technol-
ogy.

The uplink data transmission uses the synchronous adap-
tive HARQ technology or the synchronous non-adaptive
HARQ technology, and a main process includes the following
steps.

Instep (1), a base station informs a terminal of information
such as time-frequency resources and a modulation coding
scheme and so on used in the data transmission through
uplink scheduling information (Uplink Grant) in a downlink
control signaling; and the uplink scheduling information is
sent through an uplink scheduling grant signaling.
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2

In step (2), the terminal uses a Physical Uplink Shared
Channel (PUSCH) to send uplink data according to the infor-
mation.

In step (3), the base station decodes the uplink data after
receiving the uplink data, and informs the terminal of'a decod-
ing result. If receiving the uplink data correctly, the base
station sends an Acknowledgement (ACK), and if receiving
the uplink data incorrectly, the base station sends a Negative
Acknowledgement (NACK). With regard to the adaptive
HARQ technology, when the data are received incorrectly,
the base station also can send UL GRANT to change infor-
mation such as a modulation coding scheme and time-fre-
quency resources of a retransmission packet besides sending
the NACK.

In step (4), the terminal uses the PUSCH to resend uplink
data (i.e., the retransmission packet) after receiving the
NACK.

In step (5), the base station combines the uplink data with
respect to the same data packet sent at each time and decodes
the combined uplink data. Then, the operations of step (3) and
step (4) are repeated until the number of times of retransmis-
sion reaches a maximum value regulated by the system.

A data packet occupies one HARQ process. In order to
enhance the usage efficiency of system resources, during the
process of transmitting or retransmitting a data packet, the
base station also can use other processes to transmit a new
data packet. For example, a TDD uplink/downlink configu-
ration 1 supports 4 processes at most (a timing relationship is
as shown in FIG. 3), when a data packet in a process 1 is
transmitted (it is assumed that a data packet of the process 1
is transmitted on a subframe 2 of a radio frame n, if this data
packet is transmitted incorrectly, a subframe 2 of a radio
frame n+1 is a retransmission packet of this data packet; and
if this data packet is transmitted correctly, the subframe 2 of
the radio frame n+1 is another new data packet of the process
1), the base station can use a process 2, process 3 and process
4 to transmit new data packets.

Since the synchronous HARQ technology is used in
uplink, there exists a fixed timing relationship between the
Uplink Grant, PUSCH and ACK/NACK. With regard to the
TDD mode, this timing relationship is related to uplink/
downlink configurations. When the Uplink Grant or ACK/
NACK are sent on a subframe n and the PUSCH is senton a
subframe n+k, a value ofk is as shown in Table 2. In addition,
with regard to an uplink/downlink configuration 0, for the
ACK/NACK sent on a subframe 1 and a subframe 6, PUSCH
is sent on a subframe n+7, and for the ACK/NACK sent on a
subframe 0 and a subframe 5, PUSCH may be sent on a
subframe n+4 or the subframe n+7. For the Uplink Grant sent
on the subframe 0, subframe 1, subframe 5 and subframe 6,
PUSCH may be sent on the subframe n+k and/or the subframe
n+7.

Note: when a value of the n+k does not belong to the
subframe scope (0~9) of the current radio frame, the n+k
indicates a corresponding subframe within the next radio
frame. For example, when n=6 and k=6, the n+k indicates a
subframe 2 of the next radio frame.

TABLE 2

TDD UL/DL subframe number n

Configuration 0 1 2 3 4 5 6 7 8 9

0 4 6 4 6
1 6 4 6 4
2 4 4
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TABLE 2-continued

TDD UL/DL subframe number n

Configuration 0 1 2 3 4 5 6 7 8 9

3 4 4 4
4 4 4
5 4

6 77 77 5

The ACK/NACK sent on a subframe i corresponds to the
PUSCH sent on a subframe i-k, a value of k is as shown in
Table 3. In addition, with regard to the uplink/downlink con-
figuration 0, the ACK/NACK sent on the subframe 0 and the
subframe 5 also may correspond to the PUSCH sent on a
subframe i-6.

TABLE 3

TDD UL/DL subframe number i

Configuration 0 1 2 3 4 5 6 7 8 9

0 7 4 7 4

1 4 6 4 6
2 6 6

3 6 6 6
4 6 6
5 6

6 6 4 7 4 6

In order to implement an Enhanced Inter-Cell Interference
Coordination (EICIC) better, the Release (R) 10 of LTE-
Advanced supports the cross-carrier scheduling, that is, con-
trol information and data are not sent on the same carrier. As
shown in FIG. 4, scheduling information and ACK/NACK of
the PUSCH of a Component Carrier (CC) 1 are sent on a CC
2.

With regard to the TDD mode, the R10 of LTE-Advanced
only supports the carrier aggregation within the same band as
shown in FIG. 4. At this point, different CCs are required to
use the same uplink/downlink configuration, thus different
CCs have the identical HARQ timing relationship, and no
problem will occur in the cross-carrier scheduling.

In order to utilize the resources more flexibly, the R11 of
LTE-Advanced will support the carrier aggregation of differ-
ent bands, and carriers located in different bands can be
configured with different uplink/downlink proportions. Since
different uplink/downlink proportions have different HARQ
timing relationships, when different uplink/downlink con-
figurations are used on different carriers, how to make maxi-
mal use of the existing HARQ timing relationships to imple-
ment the cross-carrier scheduling and maintain a lower
complexity of devices in the meantime is a problem required
to be solved urgently.

SUMMARY OF THE INVENTION

In order to solve the above problem, the present document
provides a base station, a terminal, a system and a method for
performing data transmission in a TDD system, which maxi-
mally uses the existing HARQ timing relationships to imple-
ment the cross-carrier scheduling.

A data transmission method for a Time Division Duplex
(TDD) system comprises:

a base station sending an uplink scheduling grant signaling
to aterminal on a carrier m, and after the base station receives
uplink data sent by the terminal through a Physical Uplink
Shared Channel (PUSCH) on a carrier n, the base station
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4

sending an ACK/NACK feedback signaling corresponding to
the PUSCH to the terminal on the carrier m;

wherein, m=n; a timing relationship between a subframe
by which the base station sends the uplink scheduling grant
signaling and/or the ACK/NACK feedback signaling and a
subframe where the PUSCH is located is identical with a
Hybrid Automatic Repeat Request (HARQ) timing relation-
ship corresponding to an uplink/downlink configuration of
the carrier m or the carrier n.

Wherein, the timing relationship includes:

(1). an HARQ timing relationship corresponding to an
uplink/downlink configuration used by a carrier with more
uplink subframes or less downlink subframes between the
carrier m and the carrier n; or,

(2). an HARQ timing relationship corresponding to an
uplink/downlink configuration used by a carrier with less
uplink subframes or more downlink subframes between the
carrier m and the carrier n.

The data transmission method further comprises:

if a subframe for sending the uplink scheduling grant sig-
naling and/or the ACK/NACK feedback signaling is an uplink
subframe, the base station not performing PUSCH schedul-
ing on corresponding processes on a subframe where the
PUSCH corresponding to the signaling is located.

The data transmission method further comprises:

if a certain subframe in the carrier n has no corresponding
downlink subframe for sending the uplink scheduling grant
signaling or the ACK/NACK feedback signaling on the car-
rier m according to the timing relationship, the base station
not performing PUSCH scheduling on corresponding pro-
cesses on the subframe.

The data transmission method further comprises:

ifa subframe where the PUSCH for sending the uplink data
on the carrier n is located is adownlink subframe according to
the above timing relationship, the base station not performing
PUSCH scheduling on corresponding processes on the sub-
frame.

A data transmission method for a Time Division Duplex
(TDD) system comprises:

after receiving an uplink scheduling grant signaling and/or
an ACK/NACK feedback signaling sent by a base station on
a carrier m, a terminal sending uplink data through a Physical
Uplink Shared Channel (PUSCH) on a carrier n;

wherein, m=n; a timing relationship between a subframe
where the PUSCH is located and a subframe by which the
base station sends the uplink scheduling grant signaling and/
or the ACK/NACK feedback signaling is identical with a
Hybrid Automatic Repeat Request (HARQ) timing relation-
ship corresponding to an uplink/downlink configuration of
the carrier m or the carrier n.

Wherein, the timing relationship includes:

(1). an HARQ timing relationship corresponding to an
uplink/downlink configuration used by a carrier with more
uplink subframes or less downlink subframes between the
carrier m and the carrier n; or,

(2). an HARQ timing relationship corresponding to an
uplink/downlink configuration used by a carrier with less
uplink subframes or more downlink subframes between the
carrier m and the carrier n.

The data transmission method further comprises:

if a subframe for sending the uplink scheduling grant sig-
naling and/or the ACK/NACK feedback signaling is an uplink
subframe, the terminal not sending the PUSCH on a corre-
sponding subframe of the carrier n.

The data transmission method further comprises:

if a certain subframe in the carrier n has no corresponding
downlink subframe for sending the uplink scheduling grant
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signaling or the ACK/NACK feedback signaling on the car-
rier m according to the timing relationship, the terminal not
sending the PUSCH on the subframe.

The data transmission method further comprises:

ifa subframe where the PUSCH for sending the uplink data
on the carrier n is located is adownlink subframe according to
the timing relationship, the terminal not sending the PUSCH
on the subframe.

A data transmission method for a Time Division Duplex
(TDD) system comprises:

a base station specifying a Hybrid Automatic Repeat
Request (HARQ) timing relationship corresponding to an
uplink/downlink configuration as an HARQ timing relation-
ship in cross-carrier scheduling and informing a terminal; and

the base station sending an uplink scheduling grant signal-
ing to the terminal on a subframe corresponding to the HARQ
timing relationship on a carrier m, and after receiving uplink
data sent by the terminal through a Physical Uplink Shared
Channel (PUSCH) on a carrier n, sending an ACK/NACK
feedback signaling corresponding to the PUSCH to the ter-
minal on the subframe on the carrier m according to the
HARQ timing relationship;

wherein, m=n.

Wherein, the step of a base station specifying an HARQ
timing relationship corresponding to an uplink/downlink
configuration as an HARQ timing relationship in cross-car-
rier scheduling and informing a terminal comprises:

the base station informing the terminal of the HARQ tim-
ing relationship through any one of the following signalings:

a proprietary signaling for a terminal or a group of termi-
nals;

a dedicated signaling for a cell or a group of cells; or

a proprietary signaling for a carrier or a group of carriers.

The data transmission method further comprises:

if a subframe for sending the uplink scheduling grant sig-
naling and/or the ACK/NACK feedback signaling is an uplink
subframe, the base station not performing PUSCH schedul-
ing on corresponding processes on a subframe where the
PUSCH corresponding to the signaling is located.

The data transmission method further comprises:

if a certain subframe in the carrier n has no corresponding
downlink subframe for sending the uplink scheduling grant
signaling or the ACK/NACK feedback signaling on the car-
rier m according to the timing relationship, the base station
not performing PUSCH scheduling on corresponding pro-
cesses on the subframe.

The data transmission method further comprises:

ifa subframe where the PUSCH for sending the uplink data
on the carrier n is located is adownlink subframe according to
the above timing relationship, the base station not performing
PUSCH scheduling on corresponding processes on the sub-
frame.

A data transmission method for a Time Division Duplex
(TDD) system comprises:

after receiving an uplink scheduling grant signaling and/or
an ACK/NACK feedback signaling sent by a base station on
a carrier m, a terminal sending uplink data through a Physical
Uplink Shared Channel (PUSCH) on a carrier n; wherein,
m=n; and

after receiving a notification from the base station, the
terminal sending the uplink data through the PUSCH on a
subframe according to a Hybrid Automatic Repeat Request
(HARQ) timing relationship specified in the notification.

The data transmission method further comprises:

if a subframe for sending the uplink scheduling grant sig-
naling and/or the ACK/NACK feedback signaling is an uplink
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6

subframe, the terminal not sending the PUSCH on a corre-
sponding subframe of the carrier n.

The data transmission method further comprises:

if a certain subframe in the carrier n has no corresponding
downlink subframe for sending the uplink scheduling grant
signaling or the ACK/NACK feedback signaling on the car-
rier m according to the timing relationship, the terminal not
sending the PUSCH on the subframe.

The data transmission method further comprises:

ifa subframe where the PUSCH for sending the uplink data
on the carrier n is located is adownlink subframe according to
the above timing relationship, the terminal not sending the
PUSCH on the subframe.

A base station for performing data transmission in a Time
Division Duplex (TDD) system comprises: a sending module
and a receiving module, wherein,

the sending module is configured to: send an uplink sched-
uling grant signaling to a terminal on a carrier m, and after the
receiving module receives uplink data sent by the terminal
through a Physical Uplink Shared Channel (PUSCH) on a
carrier n, send an ACK/NACK feedback signaling corre-
sponding to the PUSCH to the terminal on the carrier m; and

the receiving module is configured to: receive the uplink
data sent by the terminal through the PUSCH on the carrier n;

wherein, m=n; a timing relationship between a subframe
by which the base station sends the uplink scheduling grant
signaling and/or the ACK/NACK feedback signaling and a
subframe where the PUSCH is located is a Hybrid Automatic
Repeat Request (HARQ) timing relationship corresponding
to an uplink/downlink configuration of the carrier m or the
carrier 1.

Wherein, the timing relationship includes:

(1). an HARQ timing relationship corresponding to an
uplink/downlink configuration used by a carrier with more
uplink subframes or less downlink subframes between the
carrier m and the carrier n; or,

(2). an HARQ timing relationship corresponding to an
uplink/downlink configuration used by a carrier with less
uplink subframes or more downlink subframes between the
carrier m and the carrier n.

A terminal for performing data transmission in a Time
Division Duplex (TDD) system comprises: a receiving mod-
ule and a sending module, wherein,

the receiving module is configured to: receive an uplink
scheduling grant signaling and/or an ACK/NACK feedback
signaling sent by a base station on a carrier m; and

the sending module is configured to: after the receiving
module receives the uplink scheduling grant signaling and/or
the ACK/NACK feedback signaling sent by the base station
on the carrier m, send uplink data through a Physical Uplink
Shared Channel (PUSCH) on a carrier n;

wherein, m=n; a timing relationship between a subframe
where the PUSCH is located and a subframe by which the
base station sends the uplink scheduling grant signaling and/
orthe ACK/NACK feedback signaling is a Hybrid Automatic
Repeat Request (HARQ) timing relationship corresponding
to an uplink/downlink configuration of the carrier m or the
carrier 1.

Wherein, the timing relationship includes:

(1). an HARQ timing relationship corresponding to an
uplink/downlink configuration used by a carrier with more
uplink subframes or less downlink subframes between the
carrier m and the carrier n; or,

(2). an HARQ timing relationship corresponding to an
uplink/downlink configuration used by a carrier with less
uplink subframes or more downlink subframes between the
carrier m and the carrier n.
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A base station for performing data transmission in a Time
Division Duplex (TDD) system comprises: a configuration
module, a sending module and a receiving module, wherein,

the configuration module is configured to: specify a Hybrid
Automatic Repeat Request (HARQ) timing relationship cor-
responding to an uplink/downlink configuration as an HARQ
timing relationship in cross-carrier scheduling and inform a
terminal;

the sending module is configured to: send an uplink sched-
uling grant signaling to the terminal on a subframe corre-
sponding to the HARQ timing relationship on a carrier m, and
after the receiving module receives uplink data sent by the
terminal through a Physical Uplink Shared Channel
(PUSCH) on a carrier n, send an ACK/NACK feedback sig-
naling corresponding to the PUSCH to the terminal on the
subframe on the carrier m according to the HARQ timing
relationship; and

the receiving module is configured to: receive the uplink
data sent by the terminal through the PUSCH on the carrier n;

wherein, m=n.

Wherein, the configuration module is configured to inform
the terminal of the HARQ timing relationship according to
any one of the following signalings:

a proprietary signaling for a terminal or a group of termi-
nals;

a dedicated signaling for a cell or a group of cells; or

a proprietary signaling for a carrier or a group of carriers.

A terminal for performing data transmission in a Time
Division Duplex (TDD) system comprises: a parsing module,
a receiving module and a sending module, wherein,

the parsing module is configured to: parse a Hybrid Auto-
matic Repeat Request (HARQ) timing relationship specified
in a notification sent by a base station;

the receiving module is configured to: receive an uplink
scheduling grant signaling and/or an ACK/NACK feedback
signaling sent by the base station on a carrier m; and

the sending module is configured to: after the receiving
module receives the uplink scheduling grant signaling and/or
the ACK/NACK feedback signaling sent by the base station
on the carrier m, send uplink data through a Physical Uplink
Shared Channel (PUSCH) on a subframe on a carrier n
according to the timing relationship;

wherein, m=n.

A system for performing data transmission in a Time Divi-
sion Duplex (TDD) system comprises:

any one of the above base stations and any one of the above
terminals.

In conclusion, in the technical scheme provided by the
embodiments of the present document, when different CCs
use different uplink/downlink proportion configurations, the
TDD system is enabled to use the HARQ timing relationships
to implement the cross-carrier scheduling and an EICIC func-
tion, and also to maintain a lower complexity of devices in the
meantime.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1is a schematic diagram of a frame structure type 2 in
an LTE system.

FIG. 2 is a schematic diagram of a structure of a resource
block.

FIG. 3 is a schematic diagram of an HARQ process.

FIG. 4 is a schematic diagram of cross-carrier scheduling.

FIG. 5 is a schematic diagram of cross-carrier scheduling
according to application examples 1 and 3 of the present
document.
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FIG. 6 is a schematic diagram of cross-carrier scheduling
according to application examples 2 and 4 of the present
document.

FIG. 7 is a schematic diagram of cross-carrier scheduling
according to application examples 5 and 7 of the present
document.

FIG. 8 is a schematic diagram of cross-carrier scheduling
according to application examples 6, 8 and 9 of the present
document.

PREFERRED EMBODIMENTS OF THE
INVENTION

The specific embodiments of the present document will be
further described in detail in combination with the accompa-
nying drawings below. Here, it should be noted that all the
embodiments can be optionally combined in the condition of
no conflict, and all these combinations are within the protec-
tion scope of the present document.

The present document provides a base station, a terminal, a
system and a method for performing data transmission in a
TDD system, wherein a carrier m is used to perform cross-
carrier scheduling on a carrier n, that is, an uplink scheduling
grant signaling and/or an ACK/NACK feedback signaling
corresponding to a PUSCH of the carrier n are sent on the
carrier m.

Embodiment 1

The embodiment provides a base station for performing
data transmission in a TDD system, which is used to: send an
uplink scheduling grant signaling to a terminal on a carrier m,
and after receiving uplink data sent by the terminal through a
PUSCH on a carrier n, send an ACK/NACK feedback signal-
ing corresponding to the PUSCH to the terminal on the carrier
m; wherein, m=n, that is, the carrier m is used to perform
cross-carrier scheduling on the carrier n;

a timing relationship between a subframe by which the
base station sends the uplink scheduling grant signaling and/
or the ACK/NACK feedback signaling and a corresponding
subframe where the PUSCH is located is identical with an
HARQ timing relationship corresponding to an uplink/down-
link configurations of any one of the carrier m and the carrier
n.

Wherein, the above timing relationship can be any one of
the following relationships:

(1). an HARQ timing relationship corresponding to an
uplink/downlink configuration used by a carrier with more
uplink subframes or less downlink subframes between the
carrier m and the carrier n; or,

(2). an HARQ timing relationship corresponding to an
uplink/downlink configuration used by a carrier with less
uplink subframes or more downlink subframes between the
carrier m and the carrier n.

Wherein, if a subframe for sending the uplink scheduling
grant signaling and/or the ACK/NACK feedback signaling is
an uplink subframe according to the above timing relation-
ship, the base station does not perform PUSCH scheduling on
corresponding processes on a subframe where the PUSCH
corresponding to the signaling is located.

Wherein, if a certain subframe in the carrier n has no
corresponding downlink subframe for sending the uplink
scheduling grant signaling or the ACK/NACK feedback sig-
naling on the carrier m according to the above timing rela-
tionship, the base station does not perform PUSCH schedul-
ing on corresponding processes on the subframe.
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Wherein, if a subframe where the PUSCH for sending the
uplink data on the carrier n is located is a downlink subframe
according to the above timing relationship, the base station
does not perform PUSCH scheduling on corresponding pro-
cesses on the subframe.

Embodiment 2

The embodiment provides a terminal for performing data
transmission in a TDD system, which is used to: after receiv-
ing an uplink scheduling grant signaling and/or an ACK/
NACK feedback signaling sent by a base station on a carrier
m, send uplink data through a PUSCH on a carrier n; wherein,
m=n;

a timing relationship between a subframe where the
PUSCH is located and a subframe by which the base station
sends the uplink scheduling grant signaling and/or the ACK/
NACK feedback signaling is identical with an HARQ timing
relationship corresponding to an uplink/downlink configura-
tion of any one of the carrier m and the carrier n.

Wherein, the above timing relationship can be any one of
the following relationships:

(1). an HARQ timing relationship corresponding to an
uplink/downlink configuration used by a carrier with more
uplink subframes or less downlink subframes between the
carrier m and the carrier n; or,

(2). an HARQ timing relationship corresponding to an
uplink/downlink configuration used by a carrier with less
uplink subframes or more downlink subframes between the
carrier m and the carrier n.

Wherein, if a subframe for sending the uplink scheduling
grant signaling and/or the ACK/NACK feedback signaling is
an uplink subframe according to the timing relationship, the
terminal does not send the PUSCH on a corresponding sub-
frame of the carrier n.

Wherein, if a certain subframe in the carrier n has no
corresponding downlink subframe for sending the uplink
scheduling grant signaling or the ACK/NACK feedback sig-
naling on the carrier m according to the timing relationship,
the terminal does not send the PUSCH on the subframe.

Wherein, if a subframe where the PUSCH for sending the
uplink data on the carrier n is located is a downlink subframe
according to the above timing relationship, the terminal does
not send the PUSCH on the corresponding subframe.

Embodiment 3

The embodiment provides a base station for performing
data transmission in a TDD system, which is used to: specify
an HARQ timing relationship corresponding to an uplink/
downlink configuration as an HARQ timing relationship in
cross-carrier scheduling and inform a terminal;

the base station is further used to: send an uplink schedul-
ing grant signaling to the terminal on a subframe correspond-
ing to the timing relationship on a carrier m, and after receiv-
ing uplink data sent by the terminal through a PUSCH on a
carrier n, send an ACK/NACK feedback signaling corre-
sponding to the PUSCH to the terminal on the subframe
corresponding to the timing relationship on the carrier m;
wherein, m=n, that is, the carrier m is used to perform cross-
carrier scheduling on the carrier n.

Wherein, the base station informs the terminal of the
HARQ timing relationship in the cross-carrier scheduling
through any one of the following signalings:

a proprietary signaling for a terminal or a group of termi-
nals;

a dedicated signaling for a cell or a group of cells; or

a proprietary signaling for a carrier or a group of carriers.
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Wherein, if a subframe for sending the uplink scheduling
grant signaling and/or the ACK/NACK feedback signaling is
an uplink subframe, the base station does not perform
PUSCH scheduling on corresponding processes on a sub-
frame where the PUSCH corresponding to the signaling is
located.

Wherein, if a certain subframe in the carrier n has no
corresponding downlink subframe for sending the uplink
scheduling grant signaling or the ACK/NACK feedback sig-
naling on the carrier m according to the above timing rela-
tionship, the base station does not perform PUSCH schedul-
ing on corresponding processes on the subframe.

Wherein, if a subframe where the PUSCH for sending the
uplink data on the carrier n is located is a downlink subframe
according to the above timing relationship, the base station
does not perform PUSCH scheduling on corresponding pro-
cesses on the subframe.

Embodiment 4

The embodiment provides a terminal for performing data
transmission in a TDD system, which is used to: after receiv-
ing a notification from a base station, parse an HARQ timing
relationship specified in the notification; and after receiving
an uplink scheduling grant signaling and/or an ACK/NACK
feedback signaling sent by the base station on a carrier m,
send uplink data through a PUSCH on a subframe specified
by the timing relationship on a carrier n.

Wherein, if a subframe for sending the uplink scheduling
grant signaling and/or the ACK/NACK feedback signaling is
an uplink subframe according to the timing relationship, the
terminal does not send the PUSCH on a corresponding sub-
frame of the carrier n.

Wherein, if a certain subframe in the carrier n has no
corresponding downlink subframe for sending the uplink
scheduling grant signaling or the ACK/NACK feedback sig-
naling on the carrier m according to the timing relationship,
the terminal does not send the PUSCH on the subframe.

Wherein, if a subframe where the PUSCH for sending the
uplink data on the carrier n is located is a downlink subframe
according to the above timing relationship, the terminal does
not send the PUSCH on the corresponding subframe.

Embodiment 5

The embodiment provides a system for performing data
transmission in a TDD system, which includes a base station
and a terminal,

The base station includes any one of base stations in the
embodiments 1 and 3; and the terminal includes any one of
terminals in the embodiments 2 and 4.

Embodiment 6

The embodiment provides a data transmission method for
a TDD system, which includes:

a base station sending an uplink scheduling grant signaling
to a terminal on a carrier m, and after receiving uplink data
sent by the terminal through a PUSCH on a carrier n, sending
an ACK/NACK feedback signaling corresponding to the
PUSCH to the terminal on the carrier m; wherein, m=n;

a timing relationship between a subframe by which the
base station sends the uplink scheduling grant signaling and/
orthe ACK/NACK feedback signaling and a subframe where
the PUSCH is located is identical with an HARQ timing
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relationship corresponding to an uplink/downlink configura-
tion of any one of the carrier m and the carrier n.

Wherein, the above timing relationship can be any one of
the following relationships:

(1). an HARQ timing relationship corresponding to an
uplink/downlink configuration used by a carrier with more
uplink subframes or less downlink subframes between the
carrier m and the carrier n; or,

(2). an HARQ timing relationship corresponding to an
uplink/downlink configuration used by a carrier with less
uplink subframes or more downlink subframes between the
carrier m and the carrier n.

Wherein, if a subframe for sending the uplink scheduling
grant signaling and/or the ACK/NACK feedback signaling is
an uplink subframe, the base station does not perform
PUSCH scheduling on corresponding processes on a sub-
frame where the PUSCH corresponding to the signaling is
located.

Wherein, if a certain subframe in the carrier n has no
corresponding downlink subframe for sending the uplink
scheduling grant signaling or the ACK/NACK feedback sig-
naling on the carrier m according to the above timing rela-
tionship, the base station does not perform PUSCH schedul-
ing on the subframe.

Wherein, if a subframe where the PUSCH for sending the
uplink data on the carrier n is located is a downlink subframe
according to the above timing relationship, the base station
does not perform PUSCH scheduling on corresponding pro-
cesses on the subframe.

Embodiment 7

The embodiment provides a data transmission method for
a TDD system, which includes:

after receiving an uplink scheduling grant signaling and/or
an ACK/NACK feedback signaling sent by a base station on
a carrier m, a terminal sending uplink data through a PUSCH
on a carrier n; wherein, m=n;

a timing relationship between a subframe where the
PUSCH is located and a subframe by which the base station
sends the uplink scheduling grant signaling and/or the ACK/
NACK feedback signaling is identical with an HARQ timing
relationship corresponding to an uplink/downlink configura-
tion of any one of the carrier m and the carrier n.

Wherein, the above timing relationship can be any one of
the following relationships:

(1). an HARQ timing relationship corresponding to an
uplink/downlink configuration used by a carrier with more
uplink subframes or less downlink subframes between the
carrier m and the carrier n; or,

(2). an HARQ timing relationship corresponding to an
uplink/downlink configuration used by a carrier with less
uplink subframes or more downlink subframes between the
carrier m and the carrier n.

Wherein, if a subframe for sending the uplink scheduling
grant signaling and/or the ACK/NACK feedback signaling is
anuplink subframe, the terminal does not send the PUSCH on
a corresponding subframe of the carrier n.

Wherein, if a certain subframe in the carrier n has no
corresponding downlink subframe for sending the uplink
scheduling grant signaling or the ACK/NACK feedback sig-
naling on the carrier m according to the timing relationship,
the terminal does not send the PUSCH on the subframe.

Wherein, if a subframe where the PUSCH for sending the
uplink data on the carrier n is located is a downlink subframe
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according to the above timing relationship, the terminal does
not send the PUSCH on the corresponding subframe.

Embodiment 8

The embodiment provides a data transmission method for
a TDD system, which includes:

a base station specifying an HARQ timing relationship
corresponding to an uplink/downlink configuration as an
HARQ timing relationship in cross-carrier scheduling and
informing a terminal; and

the base station sending an uplink scheduling grant signal-
ing to the terminal on a subframe corresponding to the timing
relationship on a carrier m, and after receiving uplink data
sent by the terminal through a PUSCH on a carrier n, sending
an ACK/NACK feedback signaling corresponding to the
PUSCH to the terminal on the subframe corresponding to the
timing relationship on the carrier m; wherein, m=n.

Wherein, the base station informs the terminal of the
HARQ timing relationship in the cross-carrier scheduling
through any one of the following signalings:

a proprietary signaling for a terminal or a group of termi-
nals;

a dedicated signaling for a cell or a group of cells; or

a proprietary signaling for a carrier or a group of carriers.

Wherein, if a subframe for sending the uplink scheduling
grant signaling and/or the ACK/NACK feedback signaling is
an uplink subframe, the base station does not perform
PUSCH scheduling on corresponding processes on a sub-
frame where the PUSCH corresponding to the signaling is
located.

Wherein, if a certain subframe in the carrier n has no
corresponding downlink subframe for sending the uplink
scheduling grant signaling or the ACK/NACK feedback sig-
naling on the carrier m according to the above timing rela-
tionship, the base station does not perform PUSCH schedul-
ing on the subframe.

Wherein, if a subframe where the PUSCH for sending the
uplink data on the carrier n is located is a downlink subframe
according to the above timing relationship, the base station
does not perform PUSCH scheduling on corresponding pro-
cesses on the subframe.

Embodiment 9

The embodiment provides a method for data transmission
in a TDD system, which includes:

after receiving a notification from a base station, a terminal
parsing an HARQ timing relationship specified in the notifi-
cation; and after receiving an uplink scheduling grant signal-
ing and/or an ACK/NACK feedback signaling sent by the
base station on a carrier m, the terminal sending uplink data
through a PUSCH on a subframe specified by the above
HARQ timing relationship on a carrier n; wherein, m=n.

Wherein, the uplink scheduling grant signaling is sentin a
Physical Downlink Control Channel (PDCCH), and it can,
but is not limited to, use a Downlink Control Information
(DCI) format 0 or 4.

Wherein, the ACK/NACK feedback signaling is sent in a
Physical HARQ Indicator Channel (PHICH).

Wherein, if a subframe for sending the uplink scheduling
grant signaling and/or the ACK/NACK feedback signaling is
anuplink subframe, the terminal does not send the PUSCH on
a corresponding subframe of the carrier n.

Wherein, if a certain subframe in the carrier n has no
corresponding downlink subframe for sending the uplink
scheduling grant signaling or the ACK/NACK feedback sig-
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naling on the carrier m according to the timing relationship,
the terminal does not send the PUSCH on the subframe.

Wherein, if a subframe where the PUSCH for sending the
uplink data on the carrier n is located is a downlink subframe
according to the above timing relationship, the terminal does
not send the PUSCH on the corresponding subframe.

The embodiment of the present document also provides a
base station for performing data transmission in a TDD sys-
tem, and the base station includes: a sending module and a
receiving module, wherein,

the sending module is configured to: send an uplink sched-
uling grant signaling to a terminal on a carrier m, and after the
receiving module receives uplink data sent by the terminal
through a PUSCH on a carrier n, send an ACK/NACK feed-
back signaling corresponding to the PUSCH to the terminal
on the carrier m; and

the receiving module is configured to: receive the uplink
data sent by the terminal through the PUSCH on the carrier n;

wherein, m=n; a timing relationship between a subframe
by which the base station sends the uplink scheduling grant
signaling and/or the ACK/NACK feedback signaling and a
subframe where the PUSCH is located is an HARQ timing
relationship corresponding to an uplink/downlink configura-
tion of the carrier m or the carrier n.

Wherein, the timing relationship includes:

(1). an HARQ timing relationship corresponding to an
uplink/downlink configuration used by a carrier with more
uplink subframes or less downlink subframes between the
carrier m and the carrier n; or,

(2). an HARQ timing relationship corresponding to an
uplink/downlink configuration used by a carrier with less
uplink subframes or more downlink subframes between the
carrier m and the carrier n.

The embodiment of the present document also provides a
terminal for performing data transmission in a TDD system,
and the terminal includes: a receiving module and a sending
module, wherein,

the receiving module is configured to: receive an uplink
scheduling grant signaling and/or an ACK/NACK feedback
signaling sent by a base station on a carrier m; and

the sending module is configured to: after the receiving
module receives the uplink scheduling grant signaling and/or
the ACK/NACK feedback signaling sent by the base station
on the carrier m, send uplink data through a PUSCH on a
carrier n;

wherein, m=n; a timing relationship between a subframe
where the PUSCH is located and a subframe by which the
base station sends the uplink scheduling grant signaling and/
or the ACK/NACK feedback signaling is an HARQ timing
relationship corresponding to an uplink/downlink configura-
tion of the carrier m or the carrier n.

Wherein, the timing relationship includes:

(1). an HARQ timing relationship corresponding to an
uplink/downlink configuration used by a carrier with more
uplink subframes or less downlink subframes between the
carrier m and the carrier n; or,

(2). an HARQ timing relationship corresponding to an
uplink/downlink configuration used by a carrier with less
uplink subframes or more downlink subframes between the
carrier m and the carrier n.

The embodiment of the present document also provides a
base station for performing data transmission in a TDD sys-
tem, and the base station includes: a configuration module, a
sending module and a receiving module, wherein,

the configuration module is configured to: specify an
HARQ timing relationship corresponding to an uplink/down-
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link configuration as an HARQ timing relationship in cross-
carrier scheduling and inform a terminal;

the sending module is configured to: send an uplink sched-
uling grant signaling to the terminal on a subframe corre-
sponding to the HARQ timing relationship on a carrier m, and
after the receiving module receives uplink data sent by the
terminal through a PUSCH on a carrier n, send an ACK/
NACK feedback signaling corresponding to the PUSCH to
the terminal on the subframe corresponding to the HARQ
timing relationship on the carrier m; and

the receiving module is configured to: receive the uplink
data sent by the terminal through the PUSCH on the carrier n;

wherein, m=n.

Wherein, the configuration module is configured to inform
the terminal of the HARQ timing relationship according to
any one of the following signalings:

a proprietary signaling for a terminal or a group of termi-
nals;

a dedicated signaling for a cell or a group of cells; or

a proprietary signaling for a carrier or a group of carriers.

The embodiment of the present document also provides a
terminal for performing data transmission in a TDD system,
and the terminal includes: a parsing module, a receiving mod-
ule and a sending module, wherein,

the parsing module is configured to: parse an HARQ tim-
ing relationship specified in a notification sent by a base
station;

the receiving module is configured to: receive an uplink
scheduling grant signaling and/or an ACK/NACK feedback
signaling sent by the base station on a carrier m; and

the sending module is configured to: after the receiving
module receives the uplink scheduling grant signaling and/or
the ACK/NACK feedback signaling sent by the base station
on the carrier m, send uplink data through a PUSCH on a
subframe specified by the timing relationship on a carrier n;

wherein, m=n.

The embodiment of the present document also provides a
system for performing data transmission in a TDD system,
wherein,

the system includes any one of the above mentioned base
stations and any one of the above mentioned terminals.

The scheme of the present document will be further
described through application examples in combination with
the accompanying drawings below.

Application Example 1

As shown in Table 1, a CC1 uses an uplink/downlink pro-
portion configuration 1, a CC2 uses an uplink/downlink pro-
portion configuration 0. The CC2 performs cross-carrier
scheduling on the CC1, a PUSCH is sent on the CC1, and an
uplink scheduling grant signaling and an ACK/NACK feed-
back signaling are sent on the CC2. A timing relationship
between the uplink scheduling grant signaling, the PUSCH
and the ACK/NACK signaling is identical with an HARQ
timing relationship corresponding to an uplink/downlink
configuration used by the CC1 (i.e., an HARQ timing rela-
tionship of the uplink/downlink configuration 1).

The timing relationship between the uplink scheduling
grant signaling, the PUSCH and the ACK/NACK signaling is
as shown in FIG. 5, in the FIG. 5, D represents a downlink
subframe; S represents a special subframe; U represents an
uplink subframe; 1/2/3/4 represent process serial numbers;
Gm represents an uplink scheduling grant of a process m; and
Pm represents an ACK/NACK feedback of the process m.

For example, with regard to a process 1, the base station
sends an uplink scheduling grant signaling to the terminal on
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a subframe 6 of the CC2 on a radio frame n-1, the terminal
sends uplink data through a PUSCH on a subframe 2 of the
CC1 on a radio frame n, and the base station sends an ACK/
NACK feedback signaling to the terminal on the subframe 6
of the CC2 on the radio frame n.

In the application example, since positions at which the
uplink scheduling grant signaling and the ACK/NACK are
sent in a process 2 and a process 4 are uplink subframes on the
CC2, PUSCH scheduling is not permitted in uplink sub-
frames corresponding to the process 2 and process 4.

Application Example 2

As shown in Table 1, a CC1 uses an uplink/downlink pro-
portion configuration 1, a CC2 uses an uplink/downlink pro-
portion configuration 0. The CC2 performs cross-carrier
scheduling on the CC1, a PUSCH is sent on the CC1, and an
uplink scheduling grant signaling and an ACK/NACK feed-
back signaling are sent on the CC2. A timing relationship
between the uplink scheduling grant signaling, the PUSCH
and the ACK/NACK signaling is identical with an HARQ
timing relationship corresponding to an uplink/downlink
configuration used by the CC2 (i.e., an HARQ timing rela-
tionship of the uplink/downlink configuration 0).

The timing relationship between the uplink scheduling
grant, the PUSCH and the ACK/NACK is as shown in FIG. 6,
in the FIG. 6, D represents a downlink subframe; S represents
a special subframe; U represents an uplink subframe; 1/2/3/4
represent process serial numbers; Gmn represents an uplink
scheduling grant of a process m or a process n; Gm represents
an uplink scheduling grant of a process m; Pm represents an
ACK/NACK feedback of the process m; and Pmn represents
an ACK/NACK feedback of the process m or the process n.

When the uplink/downlink configuration 0 is used, with
regard to an Uplink Grant sent on subframes 0, 1, 5 and 6, the
PUSCH may be sent on a subframe n+k and/or a subframe
n+7, and a value of k may refer to the Table 2. For example,
(7 can be sent on a subframe 6 of a radio frame n with respect
to a process 7, a corresponding timing relationship is n+6 at
this point, G1 also can be sent on the subframe with respect to
aprocess 1, and a corresponding timing relationship is n+7 at
this point.

Application Example 3

As shown in Table 1, a CC1 uses an uplink/downlink pro-
portion configuration 1, a CC2 uses an uplink/downlink pro-
portion configuration 0. The CC2 performs cross-carrier
scheduling on the CC1, a PUSCH is sent on the CC1, and an
uplink scheduling grant signaling and an ACK/NACK feed-
back signaling are sent on the CC2. A timing relationship
between the uplink scheduling grant signaling, the PUSCH
and the ACK/NACK signaling is identical with an HARQ
timing relationship corresponding to an uplink/downlink
configuration used by a CC (i.e., the CC1) with less uplink
subframes or more downlink subframes (i.e., an HARQ tim-
ing relationship of the uplink/downlink configuration 1).

The timing relationship between the uplink scheduling
grant, the PUSCH and the ACK/NACK is as shown in FIG. 5,
in the FIG. 5, D represents a downlink subframe; S represents
a special subframe; U represents an uplink subframe; 1/2/3/4
represent process serial numbers; Gm represents an uplink
scheduling grant of a process m; and Pm represents an ACK/
NACK feedback of the process m.

Since positions at which the uplink scheduling grant and
the ACK/NACK are sent in a process 2 and a process 4 are
uplink subframes on the CC2, PUSCH scheduling is not
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permitted in uplink subframes corresponding to the process 2
and process 4 in the application example.

Application Example 4

As shown in Table 1, a CC1 uses an uplink/downlink pro-
portion configuration 1, a CC2 uses an uplink/downlink pro-
portion configuration 0. The CC2 performs cross-carrier
scheduling on the CC1, a PUSCH is sent on the CC1, and an
uplink scheduling grant signaling and an ACK/NACK feed-
back signaling are sent on the CC2. A timing relationship
between the uplink scheduling grant signaling, the PUSCH
and the ACK/NACK signaling is identical with an HARQ
timing relationship corresponding to an uplink/downlink
configuration used by a CC (i.e., the CC2) with more uplink
subframes or less downlink subframes (i.e., an HARQ timing
relationship of the uplink/downlink configuration 0).

The timing relationship between the uplink scheduling
grant, the PUSCH and the ACK/NACK is as shown in FIG. 6,
in the FIG. 6, D represents a downlink subframe; S represents
a special subframe; U represents an uplink subframe; 1/2/3/4
represent process serial numbers; Gmn represents an uplink
scheduling grant of a process m or a process n; Gm represents
an uplink scheduling grant of a process m; Pm represents an
ACK/NACK feedback of the process m; and Pmn represents
an ACK/NACK feedback of the process m or the process n.

When feedbacks need to be performed on different pro-
cesses on the same subframe, different resources can be used
(e.g., different channels can be used) to differentiate feed-
backs of different processes, and a specific method may refer
to the related art.

Application Example 5

As shown in Table 1, a CC1 uses an uplink/downlink pro-
portion configuration 1, a CC2 uses an uplink/downlink pro-
portion configuration 0. The CC1 performs cross-carrier
scheduling on the CC2, a PUSCH is sent on the CC2, and an
uplink scheduling grant signaling and an ACK/NACK feed-
back signaling are sent on the CC1. A timing relationship
between the uplink scheduling grant signaling, the PUSCH
and the ACK/NACK signaling is identical with an HARQ
timing relationship corresponding to an uplink/downlink
configuration used by the CC1 (i.e., an HARQ timing rela-
tionship of the uplink/downlink configuration 1).

The timing relationship between the uplink scheduling
grant, the PUSCH and the ACK/NACK signaling is as shown
in FIG. 7, in the FIG. 7, D represents a downlink subframe; S
represents a special subframe; U represents an uplink sub-
frame; 1/2/3/4 represent process serial numbers; Gm repre-
sents an uplink scheduling grant of a process m; and Pm
represents an ACK/NACK feedback of the process m.

According to the HARQ timing relationship of the uplink/
downlink configuration 1, though a subframe 4 and a sub-
frame 9 of the CC2 are uplink subframes, there is no corre-
sponding downlink subframe for sending the uplink
scheduling grant signaling and the ACK/NACK feedback
signaling on the CC1, thus the base station does not perform
PUSCH scheduling on these two subframes of the CC2.

Application Example 6

As shown in Table 1, a CC1 uses an uplink/downlink pro-
portion configuration 1, a CC2 uses an uplink/downlink pro-
portion configuration 0. The CC1 performs cross-carrier
scheduling on the CC2, a PUSCH is sent on the CC2, and an
uplink scheduling grant signaling and an ACK/NACK feed-
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back signaling are sent on the CC1. A timing relationship
between the uplink scheduling grant signaling, the PUSCH
and the ACK/NACK signaling is identical with an HARQ
timing relationship corresponding to an uplink/downlink
configuration used by the CC2 (i.e., an HARQ timing rela-
tionship of the uplink/downlink configuration 0).

The timing relationship between the uplink scheduling
grant, the PUSCH and the ACK/NACK is as shown in FIG. 8,
in the FIG. 8, D represents a downlink subframe; S represents
a special subframe; U represents an uplink subframe; 1/2/3/4
represent process serial numbers; Gmn represents an uplink
scheduling grant of a process m or a process n; Gm represents
an uplink scheduling grant of a process m; Pm represents an
ACK/NACK feedback of the process m; and Pmn represents
an ACK/NACK feedback of the process m or the process n.

Application Example 7

As shown in Table 1, a CC1 uses an uplink/downlink pro-
portion configuration 1, a CC2 uses an uplink/downlink pro-
portion configuration 0. The CC1 performs cross-carrier
scheduling on the CC2, a PUSCH is sent on the CC2, and an
uplink scheduling grant signaling and an ACK/NACK feed-
back signaling are sent on the CC1. A timing relationship
between the uplink scheduling grant signaling, the PUSCH
and the ACK/NACK signaling is identical with an HARQ
timing relationship corresponding to an uplink/downlink
configuration used by a CC (i.e., the CC1) with less uplink
subframes or more downlink subframes (i.e., an HARQ tim-
ing relationship of the uplink/downlink configuration 1).

The timing relationship between the uplink scheduling
grant, the PUSCH and the ACK/NACK is as shown in FIG. 7,
in the FIG. 7, D represents a downlink subframe; S represents
a special subframe; U represents an uplink subframe; 1/2/3/4
represent process serial numbers; Gm represents an uplink
scheduling grant of a process m; and Pm represents an ACK/
NACK feedback of the process m.

Since a subframe 4 and a subframe 9 of the CC2 have no
corresponding uplink scheduling grant and/or ACK/NACK,
PUSCH scheduling is not performed on these two subframes
of the CC2.

Application Example 8

As shown in Table 1, a CC1 uses an uplink/downlink pro-
portion configuration 1, a CC2 uses an uplink/downlink pro-
portion configuration 0. The CC1 performs cross-carrier
scheduling on the CC2, a PUSCH is sent on the CC2, and an
uplink scheduling grant signaling and an ACK/NACK feed-
back signaling are sent on the CC1. A timing relationship
between the uplink scheduling grant signaling, the PUSCH
and the ACK/NACK signaling is identical with an HARQ
timing relationship corresponding to an uplink/downlink
configuration used by a CC (i.e., the CC2) with more uplink
subframes or less downlink subframes (i.e., an HARQ timing
relationship of the uplink/downlink configuration 0).

The timing relationship between the uplink scheduling
grant, the PUSCH and the ACK/NACK is as shown in FIG. 8,
in the FIG. 8, D represents a downlink subframe; S represents
a special subframe; U represents an uplink subframe; 1/2/3/4
represent process serial numbers; Gmn represents an uplink
scheduling grant of a process m or a process n; Gm represents
an uplink scheduling grant of a process m; Pm represents an
ACK/NACK feedback of the process m; and Pmn represents
an ACK/NACK feedback of the process m or the process n.

Application Example 9

As shown in Table 1, a CC1 uses an uplink/downlink pro-
portion configuration 1, a CC2 uses an uplink/downlink pro-
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portion configuration 0. The CC1 performs cross-carrier
scheduling on the CC2, a PUSCH is sent on the CC2, and an
uplink scheduling grant signaling and an ACK/NACK feed-
back signaling are sent on the CC1.

The base station uses an HARQ timing relationship of the
uplink/downlink configuration 1 during the cross-carrier
scheduling through a signaling configuration. That is, a tim-
ing relationship between the uplink scheduling grant signal-
ing, the PUSCH and the ACK/NACK signaling adopts the
HARQ timing relationship corresponding to the uplink/
downlink configuration 1.

The timing relationship between the uplink scheduling
grant, the PUSCH and the ACK/NACK is as shown in FIG. 8,
in the FIG. 8, D represents a downlink subframe; S represents
a special subframe; U represents an uplink subframe; 1/2/3/4
represent process serial numbers; Gmn represents an uplink
scheduling grant of a process m or a process n; Gm represents
an uplink scheduling grant of a process m; Pm represents an
ACK/NACK feedback of the process m; and Pmn represents
an ACK/NACK feedback of the process m or the process n.

The above description is only for the embodiments of the
present document, which is not used to limit the present
document. The present document can have various modifica-
tions and changes for the skilled in the art. All the modifica-
tions, equivalent substitutions, and improvements, etc. made
within the spirit and principle of the present document shall
fall into the scope of the claims of the present document.

INDUSTRIAL APPLICABILITY

In conclusion, in the technical scheme provided by the
embodiment of the present document, when different CCs use
different uplink/downlink proportion configurations, the
TDD system is enabled to use the HARQ timing relationships
to implement the cross-carrier scheduling and an EICIC func-
tion, and also to maintain a lower complexity of devices in the
meantime. Therefore, the present document has very strong
industrial applicability.

What is claimed is:

1. A data transmission method for a Time Division Duplex
(TDD) system, comprising:

a base station sending an uplink scheduling grant signaling
to a terminal on a carrier m, and after the base station
receives uplink data sent by the terminal through a
Physical Uplink Shared Channel (PUSCH) on a carrier
n, the base station sending an ACK/NACK feedback
signaling corresponding to the PUSCH to the terminal
on the carrier m;

wherein, m=n;

a timing relationship between a subframe by which the
base station sends the uplink scheduling grant signaling
and/or the ACK/NACK feedback signaling and a sub-
frame where the PUSCH is located is identical with a
Hybrid Automatic Repeat Request (HARQ) timing rela-
tionship corresponding to an uplink/downlink configu-
ration of the carrier n; or,

the timing relationship between the subframe by which the
base station sends the uplink scheduling grant signaling
and/or the ACK/NACK feedback signaling and the sub-
frame where the PUSCH is located is identical with an
HARQ timing relationship corresponding to an uplink/
downlink configuration used by a carrier with more
uplink subframes or less downlink subframes between
the carrier m and the carrier n; or,

the timing relationship between the subframe by which the
base station sends the uplink scheduling grant signaling
and/or the ACK/NACK feedback signaling and the sub-
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frame where the PUSCH is located is identical with an
HARQ timing relationship corresponding to an uplink/
downlink configuration used by a carrier with less uplink
subframes or more downlink subframes between the
carrier m and the carrier n.

2. A data transmission method for a Time Division Duplex
(TDD) system, comprising:

after receiving an uplink scheduling grant signaling and/or
an ACK/NACK feedback signaling sent by a base station
on a carrier m, a terminal sending uplink data through a
Physical Uplink Shared Channel (PUSCH) on a carrier
n;

wherein, m=n;

a timing relationship between a subframe where the
PUSCH is located and a subframe by which the base
station sends the uplink scheduling grant signaling and/
or the ACK/NACK feedback signaling is identical with
a Hybrid Automatic Repeat Request (HARQ) timing
relationship corresponding to an uplink/downlink con-
figuration of the carrier n; or,

the timing relationship between the subframe where the
PUSCH is located and the subframe by which the base
station sends the uplink scheduling grant signaling and/
or the ACK/NACK feedback signaling is identical with
an HARQ timing relationship corresponding to an
uplink/downlink configuration used by a carrier with
more uplink subframes or less downlink subframes
between the carrier m and the carrier n; or,

the timing relationship between the subframe where the
PUSCH is located and the subframe by which the base
station sends the uplink scheduling grant signaling and/
or the ACK/NACK feedback signaling is identical with
an HARQ timing relationship corresponding to an
uplink/downlink configuration used by a carrier with
less uplink subframes or more downlink subframes
between the carrier m and the carrier n.

3. A base station for performing data transmission in a
Time Division Duplex (TDD) system, comprising at least one
processor executing a sending module and a receiving mod-
ule, wherein,

the sending module is configured to: send an uplink sched-
uling grant signaling to a terminal on a carrier m, and
after the receiving module receives uplink data sent by
the terminal through a Physical Uplink Shared Channel
(PUSCH) on a carrier n, send an ACK/NACK feedback
signaling corresponding to the PUSCH to the terminal
on the carrier m; and

the receiving module is configured to: receive the uplink
data sent by the terminal through the PUSCH on the
carrier n;

wherein, m=n;

a timing relationship between a subframe by which the
base station sends the uplink scheduling grant signaling
and/or the ACK/NACK feedback signaling and a sub-
frame where the PUSCH is located is a Hybrid Auto-
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matic Repeat Request (HARQ) timing relationship cor-
responding to an uplink/downlink configuration of the
carrier n; or,

the timing relationship between the subframe by which the
base station sends the uplink scheduling grant signaling
and/or the ACK/NACK feedback signaling and the sub-
frame where the PUSCH is located is an HARQ timing
relationship corresponding to an uplink/downlink con-
figuration used by a carrier with more uplink subframes
or less downlink subframes between the carrier m and
the carrier n; or,

the timing relationship between the subframe by which the
base station sends the uplink scheduling grant signaling
and/or the ACK/NACK feedback signaling and the sub-
frame where the PUSCH is located is an HARQ timing
relationship corresponding to an uplink/downlink con-
figuration used by a carrier with less uplink subframes or
more downlink subframes between the carrier m and the
carrier 1.

4. A terminal for performing data transmission in a Time
Division Duplex (TDD) system, comprising at least one pro-
cessor executing a receiving module and a sending module,
wherein,

the receiving module is configured to: receive an uplink
scheduling grant signaling and/or an ACK/NACK feed-
back signaling sent by a base station on a carrier m; and

the sending module is configured to: after the receiving
module receives the uplink scheduling grant signaling
and/or the ACK/NACK feedback signaling sent by the
base station on the carrier m, send uplink data through a
Physical Uplink Shared Channel (PUSCH) on a carrier
n;

wherein, m=n;

a timing relationship between a subframe where the
PUSCH is located and a subframe by which the base
station sends the uplink scheduling grant signaling and/
or the ACK/NACK feedback signaling is a Hybrid Auto-
matic Repeat Request (HARQ) timing relationship cor-
responding to an uplink/downlink configuration of the
carrier n; or,

the timing relationship between the subframe where the
PUSCH is located and the subframe by which the base
station sends the uplink scheduling grant signaling and/
or the ACK/NACK feedback signaling is an HARQ tim-
ing relationship corresponding to an uplink/downlink
configuration used by a carrier with more uplink sub-
frames or less downlink subframes between the carrier
m and the carrier n; or,

the timing relationship between the subframe where the
PUSCH is located and the subframe by which the base
station sends the uplink scheduling grant signaling and/
or the ACK/NACK feedback signaling is an HARQ tim-
ing relationship corresponding to an uplink/downlink
configuration used by a carrier with less uplink sub-
frames or more downlink subframes between the carrier
m and the carrier n.
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